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ARTICULATED SUSPENSION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to an articulated suspension device in 
particular for support systems of electronic appliances such 
as eg monitors. 

Suspension devices for support systems are currently used 
eg in the ?eld of medicine. For every type of intervention, 
treatment, investigation or monitoring procedure carried out 
on a patient, the practitioner has at his disposal i.a. a Wide 
variety of back-up functions, such as measuring, visualiZing, 
lighting etc., that are realiZed by means of electronic appli 
ances and/ or systems. As these electronic appliances have to 
be variably positioned and aligned in dependence upon the 
position of the patient and the practitioner, the appliances are 
connected to a support system, Which is fastened by an articu 
lated suspension device realiZed e. g. by means of spring arms 
to the ceiling or to the Walls of the room and may be aligned 
in a plurality of degrees of translatory and rotatory freedom 
Within a limited range of motion. 2. Discussion of the Prior 
Art 

In order to achieve the smoothest possible rotational and 
tilting movements over a Wide rotational and tilting range in 
the joints of the suspension device, almost exclusive use is 
made of spherical or part-spherical ball joints. From the util 
ity model DE 93 01 268 Ul, for example, it is knoWn for the 
articulated joint to comprise an interface component carrying 
a joint ball as Well as a connecting ?ange containing a joint 
ball bearing. The rotational and tilting movement of the ball 
joint is effected by a part-spherical sliding movement of the 
joint ball in the joint-ball bearing. Whilst the internal diam 
eter pro?le of the joint-ball bearing corresponds to the part 
spherical surface pro?le of the joint ball, the external diam 
eter pro?le corresponding to the internal pro?le of the 
connecting ?ange has a purely cylindrical shape. 

This geometric simpli?cation, Which reduces the outlay for 
manufacture and assembly of the ball-joint bearing, is hoW 
ever achieved at the cost of considerable mechanical draW 
backs. As forces may be transmitted at contact surfaces 
betWeen various components only in orthogonal direction to 
the surface, forces acting in the connecting ?ange are intro 
duced, because of the cylindrical interfaces betWeen connect 
ing ?ange and joint-ball bearing, only at right angles to the 
lateral cylinder surface and/ or at right angles to the cylinder 
bases into the joint-ball bearing. An introduction of force into 
the joint-ball bearing that is radially symmetrical and directed 
toWards the centre of the joint ball, such as is effective at the 
transition from the joint-ball bearing to the joint ball because 
of the spherical interface, is not possible. A homogeneous 
introduction of force into the ball joint bearing and hence an 
optimum transmission of force to the joint ball that leads to a 
de?ection of the joint ball proportional to the force originally 
acting upon the connecting ?ange is therefore not possible. 
Rather, the non-radial component of the force acting upon the 
joint-ball bearing that cannot be transmitted to the joint ball 
leads to an undesirable reaction of force at the contact sur 
faces betWeen connecting ?ange and joint-ball bearing as 
Well as at the fastening elements betWeen both components. 
These undesirable reactions of force lead at the said points to 
component Wear oWing to compression-, extension- or fric 
tion processes. 
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2 
SUMMARY OF THE INVENTION 

The underlying object of the present invention is therefore 
to provide an articulated suspension device Which, by virtue 
of a suitable geometric design of the joint component com 
bination of joint ballijoint-ball bearingijoint connecting 
?ange, guarantees a homogeneous, i.e. radially symmetrical 
?oW of force betWeen these components. 
The homogeneous guidance of the ?oW of force ensures an 

optimum distribution of force in radial and tangential direc 
tion and hence an adequate rotatory and translatory joint 
de?ection. Undesirable Wear phenomena at the joint compo 
nents are therefore reduced to a minimum. 

In a delimitation from the background art, the homoge 
neous radially symmetrical ?oW of force in the joint is real 
iZed by the joint components: suspension part, sliding band 
and connecting part, Which exercise the functions of the joint 
ball, the joint-ball bearing and the connecting ?ange of the 
background art. The sliding movement of an annular sliding 
band, Which is fastened to the part- spherical internal diameter 
pro?le of the connecting part, on the part-spherical external 
diameter surface of the suspension part leads to an articulated 
tilting and rotational movement betWeen suspension part and 
connecting part. By virtue of the use of an annular sliding 
band of a constant thickness and by virtue of the construction 
of part-spherical contact surfaces betWeen suspension part, 
sliding band and connecting part, the forces at the articulated 
points are guided in a radially symmetrical and hence homo 
geneous manner. 

Advantageous developments of the invention are indicated 
in the sub-claims. 
The articulated movement of the connecting part relative to 

the suspension part leads to the formation of a slot aperture 
betWeen both components that has a different slot aperture 
Width depending on the respective joint angle. To avoid dust 
deposits in the slot aperture and to protect against injuries 
caused by the trapping of body parts in the slot aperture, the 
suspension device preferably has an enclosure that covers the 
slot aperture, on the one hand, in as space-saving a manner as 
possible and, on the other hand, as comprehensively as pos 
sible for all aperture Widths. 

To avoid damage to the Wiring cable integrated in the 
suspension device, a restriction of the rotational movement of 
the connecting part relative to the suspension part to 360° is 
preferably provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

There noW folloWs a detailed description of an embodi 
ment of the invention With reference to the draWings. The 
draWings shoW: 

FIG. 1: an axial section through an embodiment of the 
articulated suspension device according to the invention in 
the non-de?ected state; 

FIG. 2: the axial section of the articulated suspension 
device according to the invention in the de?ected state; 

FIG. 3a: a cross section through the enclosure and 
FIG. 3b: a cross section, rotated through 90° relative to 

FIG. 3a, through the enclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

The articulated suspension device according to the inven 
tion is explained beloW With reference to the draWings. 

In FIG. 1 an embodiment of an articulated suspension 
device in the non-de?ected state is illustrated in cross section. 
The articulated suspension device comprises the rotationally 
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symmetrical suspension part 1. This rotationally symmetrical 
suspension part 1 comprises three different portions 1', 1" and 
1"'. The cylindrical portion 1', Which is inserted by its full 
length in a holloW cylindrical spring arm 2, has a constant 
external diameter, Which corresponds to the internal diameter 
of the holloW cylindrical spring arm 2. Outside the inner 
cylinder of the spring arm 2 the cylindrical portion 1' of the 
rotationally symmetrical suspension part 1 is adjoined by a 
further cylindrical portion 1" With a constant external diam 
eter, Which is reduced compared to the portion 1'. The end of 
the rotationally symmetrical suspension part 1 is formed by a 
portion 1"' having an external diameter pro?le Which, accord 
ing to claim 1, has a part-spherical contour. In the illustrated 
embodiment, the external diameter of the portion 1"' 
increases from the constant external diameter of the cylindri 
cal portion 1" in accordance With a part-spherical pro?le to 
the equatorial diameter of a hemisphere corresponding to the 
part-spherical pro?le at the end of the portion 1"' that corre 
sponds to one end of the rotationally symmetrical suspension 
part 1. 

Fastening of the rotationally symmetrical suspension part 1 
in the portion 1' to the spring arm 2 is effected by means of a 
?t joint. For this purpose, an annular groove 3 is provided in 
the lateral cylinder surface of the cylindrical portion 1' of the 
rotationally symmetrical suspension part 1. At the same 
height as the annular groove 3 of the rotationally symmetrical 
suspension part 1, through-openings 4 are provided in the 
holloW cylindrical spring arm at identical angular distances 
along a peripheral line. A preferably U-shaped ?t element 5, 
Which is inserted half in the annular groove 3 and half in the 
through-bore 4, prevents a movement of the suspension part 2 
in axial direction and in direction of rotation relative to the 
spring arm 2. 

Besides the suspension part 1, the joint component combi 
nation comprises the connecting part 5. This connecting part 
5 is subdivided into a holloW cylindrical portion 5' With a 
constant external and internal diameter pro?le and a holloW 
cylindrical portion 5" With a part- spherical internal and exter 
nal diameter contour. In the illustrated embodiment, the con 
necting part 5 has a constant Wall thickness over all portions 
5' and 5". The internal diameter of the holloW cylindrical 
portion 5' in the illustrated embodiment is larger by a speci?c 
amount than the maximum external diameter of the suspen 
sion part 1. The internal diameter of the connecting part 5 
decreases in the portion 5" from the internal diameter of the 
portion 5' in accordance With the part-spherical external 
diameter contour of the suspension part 1 in the portion 1" to 
the internal diameter D illustrated in FIG. 2, so that upon 
suspension of the connecting part 5 on the suspension part 1 
in the non-de?ected state the clearance betWeen the suspen 
sion part 1 in the portion 1"' and the connecting part 5 in the 
portion 5" is constant over the entire part-spherical contour 
pro?le. The internal diameter D de?nes the maximum tilting 
angle of the connecting part 5 relative to the suspension part 
1. Because of the constant Wall thickness of the connecting 
part 5 over the entire lateral cylinder surface, the external 
diameter pro?le in the portion 5" presents the same part 
spherical pro?le as the corresponding internal diameter con 
tour and the external diameter contour of the suspension part 
1 in the portion 1"'. 

For fastening the support system, in the illustrated embodi 
ment a plurality of bores 6 are provided in the holloW cylin 
drical portion 5' of the connecting part 5 at identical angular 
distances along a peripheral line. 

The third component of the joint component combination, 
Which exercises the same function as the joint-ball bearing in 
the background art, is an annular sliding band 7. This annular 
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4 
sliding band is fastened to the inner lateral cylinder surface in 
the portion 5" of the connecting part 5. As it completely ?lls 
the sleeve-shaped, part-spherical gap betWeen suspension 
part 1 in the portion 1"' and connecting part 5 in the portion 5", 
it is of a constant thickness and has an internal diameter 
pro?le corresponding to the part-spherical external diameter 
pro?le of the suspension part 1 as Well as an external diameter 
pro?le corresponding to the part-spherical internal diameter 
pro?le of the connecting part 5. 
The enclosure 9 needed to cover the slot aperture 8 situated 

betWeen suspension part 1 and connecting part 5 comprises 
the holloW cylindrical portion 9' having a constant external 
and internal diameter and the holloW cylindrical portion 9" 
having a part-spherical contour pro?le. In the illustrated 
embodiment, the enclosure 9 has a constant Wall thickness, 
Which is smaller than the depth of the step formed on the 
suspension part 1 at the transition from portion 1' to portion 
1". The constant internal diameter in the portion 9' corre 
sponds to the constant external diameter of the suspension 
part 1 in the portion 1". The internal diameter in the portion 9" 
increases from the internal diameter in the portion 9' in accor 
dance With the part-spherical external diameter contour of the 
connecting part 5 in the portion 5" to the equatorial diameter 
of a holloW sphere corresponding to the part-spherical pro?le, 
so that, given a space-saving covering of the slot aperture 8 
and of the portion 5" of the connecting part 5 by the enclosure 
portion 9" of the enclosure 9, the clearance betWeen the 
connecting part 5 in the portion 5" and the enclosure 9 in the 
portion 9" is constant over the entire part-spherical contour 
pro?le. 
The enclosure 9 in its portion 9' is fastened by a plurality of 

connections 10, Which are distributed at identical angular 
distances along a peripheral line, in such a Way to the portion 
1" of the suspension part 1 that the entire portion 1' is sur 
rounded by the enclosure 9. The connections 10 are realiZed 
by through-bores 10', Which are distributed at identical angu 
lar distances along the peripheral line of the enclosure 9, and 
by bores 10" disposed concentrically thereWith in the suspen 
sion part 1 as Well as by matching connecting pins (not shoWn 
in FIGS. 1 and 2). 
The rib 1 I needed to restrict the rotational movement of the 

connecting part 5 relative to the suspension part 1 is fastened 
in axial direction along the internal pro?le of the enclosure 9 
in the portion 9". For this purpose, the rib 11 at its underside 
has in axial direction the same part-spherical contour as the 
internal pro?le of the enclosure 9 in the portion 9". In order to 
guarantee the freedom of rotation betWeen enclosure 9 and 
connecting part 5, the upper side of the rib 11 likeWise has a 
corresponding part-spherical contour pro?le, Wherein the 
constant height of the rib 11 betWeen upper side and under 
side is designed to be smaller than the constant clearance 
betWeen the external contour of the connecting part 5 and the 
internal pro?le of the enclosure 9. The rib 12 corresponding to 
the rib 11 is disposed likeWise in axial direction along the 
external contour of the connecting part 5 in the portion 5". So 
that the freedom of rotationbetWeen enclosure 9 and connect 
ing part 5 is not impeded by the rib 12 either, the rib 12 at its 
upper side also has a corresponding part-spherical contour 
pro?le. The constant height of the rib 12 is of a smaller 
dimension than the constant clearance betWeen the external 
contour of the connecting part 5 and the internal contour of 
the enclosure 9. 
The invention-speci?c mode of operation of the articulated 

suspension device arises from the sliding movement of the 
annular sliding band 7 With its part-spherically curved inner 
surface along the part-spherically curved outer surface of the 
suspension part 1 in the portion 1", Which movement gives 
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rise to a corresponding tilting and/or rotational movement of 
the connecting part 5 relative to the suspension part 1. 
Because of the constant thickness of the annular sliding band 
7 and the part-spherical construction of all of the contact 
surfaces betWeen suspension part 1, sliding band 7 and con 
necting part 5 a homogeneous, radially symmetrical How of 
force inside the spherical joint is possible, thereby markedly 
reducing the Wear of the joint parts. 

The invention claimed is: 
1. An articulated suspension device, in particular for moni 

tor support systems, comprising a suspension part having an 
end With a part-spherical external pro?le, a connecting part 
suspended on the suspension part, a sliding part disposed 
betWeen the suspension part and the connecting part and 
enabling a sliding rotational and tilting movement of the 
connecting part relative to the suspension part, Wherein the 
sliding part is an annular sliding band, Which has a constant 
thickness and an internal pro?le of Which corresponds to the 
spherical external pro?le of the end of the suspension part, 
and that the connecting part has an end With a part-spherical 
internal pro?le, Which corresponds to a spherical external 
pro?le of the annular sliding band, Wherein for fastening a 
support system to the connecting part a plurality of bores are 
provided beloW the spherical end thereof; and Wherein there 
is provided an enclosure for covering a slot aperture produced 
by the articulated suspension betWeen the suspension part and 
the connecting part, said enclosure covering the slot aperture 
in a close-?tting manner so as to comprehend all joint-posi 
tion-dependent slot aperture Widths. 

2. The articulated suspension device according to claim 1, 
Wherein the suspension part outside of the part-spherical end 
has a cylindrical shape and the connecting part outside of its 
part-spherical end has a holloW cylindrical shape. 

3. The articulated suspension device according to claim 1, 
Wherein the suspension of the connecting part on the suspen 
sion part is effected by supporting the annular sliding band, 
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Which is fastened to the spherical end of the connecting part, 
on the spherical end of the suspension part. 

4. The articulated suspension device according to claim 1, 
Wherein the articulated suspension in three degrees of free 
dom is effected by a rotational and tilting movement of the 
annular sliding band along the spherically curved surface of 
the end of the suspension part. 

5. The articulated suspension device according to claim 1, 
Wherein the enclosure compromises comprises a component 
of the connecting part having a holloW cylindrical portion and 
an adjoining holloW spherical-segment-shaped portion of an, 
in both portions, constant and thin Wall thickness, and the 
internal diameter of the holloW cylindrical portion corre 
sponds to the minimum external diameter of the suspension 
part, and the internal diameter of the holloW spherical-seg 
ment-shaped portion corresponds to the, by a speci?c 
amount, enlarged spherically pro?led external diameter of the 
connecting part. 

6. The articulated suspension device according to claim 1, 
Wherein the enclosure in the holloW cylindrical portion is 
fastened by at least one connection to the suspension part in 
the region of minimum external diameter thereof. 

7. The articulated suspension device according to claim 5, 
Wherein a restriction of the range of rotation of the connecting 
part relative to the angular position of suspension part occurs. 

8. The articulated suspension device according to claim 7, 
Wherein on the inner side of the holloW spherical-segment 
shaped portion of the enclosure a rib is fastened, the height of 
Which is smaller than the clearance betWeen the enclosure and 
the connecting part, and at the same time on the outer sides of 
the connecting part in the region of the spherical end thereof 
a further rib is fastened, Which is likewise smaller than the 
clearance betWeen the enclosure and the connecting part, 
Wherein the ribs mutually block each other after a 360° rota 
tional movement of the connecting part relative to the sus 
pension part. 


